Introduction
Syringomyelia is a disease characterized by cystic tubular cavitation of the spinal cord due to disturbance of the CSF flow. It has been often described as a common finding with Chiari I malformation together with tonsillar herniation [1, 2] . Cervical trauma, fractures and tumors have been also described as common causes of syringomyelia [1, 3, 4] . Although cervical spondylotic myelopathy with canal stenosis is a common condition, it has rarely been described to cause syringomyelia. Most of the cases found were published in reports, which indicates its rare incidence that needs more contribution in literature [2, [5] [6] [7] . This series is aimed to report this rare association among the cases with cervical spondylotic myelopathy, where decompressive laminectomy/laminoplasty was offered as the management option, with highlighting the pre and postoperative clinical and radiological picture, depending on retrospective review of large databanks of two institutes.
2.
Materials and methods
Clinical methods
In this series, the data banks of two neurosurgery institutions were thoroughly reviewed. The data from all cases with cervical spondylosis and canal stenosis that sought medical advice or needed decompressive laminectomy/laminoplasty between the years 2006 and 2015 were checked (Fig. 1) 
Surgical methods
Depending on the clinical presentation and preoperative MRI, cases with cervical spondylotic myelopathy have undergone either decompressive laminectomy with lateral mass fixation in cases of lost or reversed cervical lordosis; decompression and laminoplasty, or anterior decompression and fusion in cases with no element of posterior compression.
Results
Out of five cases two cases undergone decompression and laminoplasty, and two cases under gone laminectomy (Figs. 2 and 3). One case refused surgery (Fig. 4 ). All cases were complaining from myelopathy and paresis with variable degrees (Table 1) . Along the follow up period, Clinical improvement occurred in three cases. In one case, gradual deterioration of the motor power occurred upon three months follow up while the syrinx remained. Syringoperitoneal shunt was performed in this case with no improvement afterwards. Radiological improvement of the syrinx was reported in two cases (Figs. 2 and 3). In one case, follow up revealed the existence of the syrinx with marked clinical improvement.
Discussion
Syringomyelia is classified as tubular enlargements within the spinal cord that can originate from dilatation of the central canal whether communicating with the fourth ventricle or not. It can originate also as primary parenchymal cavitation not connected to the central canal [8] . As a rare cause, cervical spondylosis can be associated with syringomyelia. It is usually associated mainly with Chiari malformation or trauma. Infection, and tumor are considered also as causative factors [3, 4, 8] . Although cervical spondylosis is extremely common, only few cases with associated syrinx have been reported [7, [9] [10] [11] [12] . These reports started since early twentieth century. Patients with syringomyelia, exactly as those with cervical spondylosis causing canal stenosis, have complaints and present with findings correlated to central cord syndrome. Disturbance in the CSF dynamics, together with chronic compression and minor repetitive traumas lead to the occurrence of the cystic dilation in such cases [3, 4, 10, 11] .
Many theories tried to define the cause for syringomyelia. Al Mefty and his colleagues postulated the (myomalacia) theory due to the chronic compression that is succeeded by degeneration and cavitaiton [10, 13] . The theory of subarachnoid obstruction was adopted by Levine, who assumed that the obstruction would create increase in the CSF pressure above the block causing spasm in the blood vessels, therefore dilatation below which causes disruption of the blood brain barrier would take place, causing ultrafiltration of crystalloids and thus cystic dilation of the cord [4] . Goel adopted another theory which assumed that the fluid dissection in the cord occurs along the planes of least resistance ''degenerated tissue'', could be a protective mechanism in severe stenosis to protect the viable nervous tissue and thus creating a ''decompressive'' space [14] . The association between the occurrence of syringomyelia and severe arachnoiditis has been also observed [3] . In another theory, the longstanding static and dynamic intermittent compression of the spinal cord, together with sloshing effect of the pulsatile CSF pressure have been supposed as causative factors for the occurrence of syringomyelia with cervical spondylosis [7] . One of the explanations to declare the pathophysiology is the cascade of events that begins with the obstruction in the CSF flow within the subarachnoid space, which subsequently affects the CSF dynamics, at which a spinal subarachnoid block would increase spinal subarachnoid pulse pressure above the block, producing a pressure differential across the obstructed segment of the sub arachnoid space. This would result in syrinx formation and progression. In comparison to healthy individuals, the pressure difference above and below the level of CSF block is thought to be the major cause of Syrinx formation [15] .
In general, cervical spondylotic myelopathy can cause severe pathological changes within the spinal cord [16] . The theory of ''presyrinx'' is supported with one of the cases 5 reported in this series, where the preoperative MRI showed cord edema and small ''Starting syrinx'' which was totally resolved postoperatively (Fig. 3 ) [6, 17] . In cases of circumferential canal stenosis, posterior decompression would be sufficient to relieve the symptoms [18] [19] [20] . Although laminectomy can be performed without fusion in cases of preserved or minimally affected cervical lordosis, it may increase the incidence of progressive spinal deformity requiring subsequent spinal stabilization in some patients [19] . Effectiveness of laminoplasty over laminectomy and fusion in cases with cervical spondylotic myelopathy is still debatable [19, 20] . In addition, anterior decompression and fusion could be performed in some cases with favorable outcome, especially when the anterior osteophyte is the main element of compression [11] . According to our results clinical improvement that is mostly associated with radiological improvement regarding the size of the syrinx. However clinical improvement can occur with out radiological reduction of the cavitation.
This case series is aiming for representation of more cases considering this rare condition, together with the support of the posterior decompression as management of choice in cases with cervical canal stenosis associated with syringomyelia. Failure of obtaining data from all cases with cervical spondylotic myelopathy that sought medical advice, thus analysis of the incidence of syrinx occurrence in these cases, represents the main limitation of this study. To our knowledge, this case series represents the first case series that presents cervical spondylotic myelopathy as a direct cause for syringomyelia. However, more contribution with wide-based search among databases is warranted.
Conclusion
Cervical spondylotic myelopathy can rarely cause syringomyelia. Posterior decompression would be the preferable management option with clinical improvement of most of the cases.
